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3 . itrfB i £ ?ziiZii&±<DffinLx^%:^7k-m^y ] ) n ^-<d^^ 

<Hi 'J tr - )v t: n y K > -e* £ 3 fS«c<^?£ 0 

f^yftCi^^ LC 3 7;v^ Jl^£&;i>^£Stf a&fif;£:fi 5 IS 

< t i> 1 A^jH'J (y^f-JV7^ 'J ;VT^ K) £ 6 f5f^v7&o 
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(HI *>**° V if - JV t; n y F > "C* £ 1 2 fa»^^t£o 

1 4. ifriai 4 fcti^-tij^±^#mLTv^v^7K-i# ; ttv- y ^-e>4?fc 

<H1 **N, tttfestfy 7^ U JVT 5 Flfc(±N-tl*'J 7^ V iV7 5 
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1 6. Htia 1 ^ fcti^-tLj^±cDWSLTv^v^v§ ; ttv- y #M*°y v-o/i?* 
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10 6 yn, y y<r> f£H <r> jo «t U=Civ)^ 6 & 9 <7>$EH<7) p H *^f1"4 

, £>£ZfCV)fo 6 L^J 9 <r>mm<r> p H Z>7k']tkMM ^CDffim&^Jffe & 
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^ -y bf 9 'J -l^Tijt: X Z> 

zti&mt&m*<?>, 1993^12^ i7 H naiffit^mM^-os/izo.ozs^-^ 
» - m <d m s. # m * mm t & tz t> <d m m & x v ^ m t & t> <?> -c & & <> 

n jg. 

i t li^^-, Capillary Electrophoresis ; Theory and Practice (CRC Press. Bo 
ca Raton, 1993) ; is J; ^/Grossman et a~l %$fjfL^ Capillary Electrophoresi 
s (Academic Press, San Diego, 1992) 0 * %L h <DM tz sb S$K&WLfr%rK 

%<Dtz 0 mm, &KT**z/vtf&n (dna) *&&KjEmKfrm-r 

*° D ;* 9 - -tfiiLRJ& (PCR) M^^iS «t IfD N A@e^J^#f »tJt* 
c7)^ff"C^ Cst^ Williams, Methods 4 : 227-232(1992); Drossman et 

a"l, Anal. Chem., 62 : 900-903(1990); Huang et a"l, Anal. Chem., 64: 2149-2 
154(1992); 33 X C/Swerdlow et al, Nucleic Acids Research, 18: 1415-1419(1 
990) o 
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fi\ Bode, Anal. Biochem., 83: 204-2 10C1977) ; Bode, Anal. Biochem., 83: 3 
64-371C1977); Bode, Anal. Biochem., 92 : 99-110C1979); Hjerten et al.J. L 
iquid Chromatography, 12: 2471-2477(1989); Grossman ^cgJjf |f 5,126,021; 
Zhu et a"l, 7^|H#|f 5,089111; Tietz et a~l, Electrophoresis, 13: 614-616(1 
992) c 

^ 1 1' 7 'J -m^Sl^ ct^^^ffi#!l^1-^^(7)H^{im^S (electroe 
ndoosmosis) coH^-C^ & 0 ^GDJPLiUi, H^S:^ ( elect roosmosis) t Xlf.fl 

&zti>&*), mmK£V%\%&z2ti&*^^7 1 } -*<nMfcMx-$>& 0 dn 

jfHayes et a"l, Anal. Chem., 65: 2010-2013(1993); Drossmanetal (_t|E) ; H 
jerten ^g^fp4,680,201; Van Alstine et a~l, ^g^ff 4,690,749; Wiktoro 
wicz et a~l, Electrophoresis, 11: 769-773(1990); Belder et a~l, 3. High Re 
solution Chromatography, 15: 686-69 3 (1992) o 



(7) #1^9 - 5 04 3 7 5 

Itl^ot^/;, #tJx_ (fSwercflow et al t Electrophoresis, 13: 475-483(199 

f£ffl£«kTfc*<9#1SLTV>fcvvMgFl£~;' 'J #»*°y 7-<Dttffi|:Hts 0 

ttH<afr*«JIfc*5tt*MU Ciii)^5 x 10 3 ^v^ b^jlxlO 6 r y <F>mm<F> 

^Hlf ttio 0£L<ii> £</)®<^;£|&0J!<7)*°y v-fi^®6<jtct Fo^ 
v;v^ s &v> 0 — ^#W"C»4, ^c^^(7?^u v-fi*°y tf~;v9? Wiif 
sH'j tr^;vtfn y F> ; N, N-— il&# l J y ;vr^ Fffi ; SsJ^N-fflifc 

<7)®co*°y v-ii*°'J (N, N-y^f;V7^'JJV7^ K) -c&& 0 

o 

£ 5Mi -r&tz® #n <7) sk y -7 - * At ffl -r * > ^^k^'j-t <t> * 
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ii5M£fr*i * *f it -e 4 < , ^*ff H a* £ ^«ff fi i -e & s at & o 

( R M 1 8 ) "C^SH $ lOQt&Sfr DNA5f- COm^HjlHT^ £ 0 
@4liTBE 3 % *° 'J ( V* JVT ? V JVT ? K) M ( R M 1 8 

El 5 fi ^ T J -> ;v ^ ] ) v > flMfir it* 3 % *° 'J r ? V ^ r 3 K £ 0.05% # i; cy 
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V tf?* y V* =y vm> V y V % is FM> *L h <D a - T J * U y * £ 

f i * * * v i * -r 4 (i * CioTfi^ji-C, »* > 

£Bj£-T&o *'JJf?l/*f KA 1 "ATGCCTG" ? ifi^Kiot 
TjsSti* fc ^ ^ * v^-^- Ffi;fe^£>;&^ 5 '-> 3 ' fte^ 

3 ftfctffltfr "A" \±7***Z/Tt*s "C lift^^^f^^, " G" 

\$T**Z/¥T J fit "T" lif 5yv*^tii-C4£i)ff$ti4. 

*^*ntl// K jfcJ*;fc n v-tr w K ^z^nr^nf ^-x- 

££TM£JB3*i;& J: $ I', "jt * F" (i, 2'-7'*^iJ:a f 2'-l:P 

n^>B«i£#irX^c^ * K*^-*, ffl&tfKornberg and Baker, DNA 
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Replication 2nd Ed, (Freeman, San Francisco, 1992)^12,^^5^ ^ 0 ^ % \, 

^mM^^H->F^*, OTx.tf— jgfcScheit Nucleotide Analog 
sQohn Wiley, New York 1980) k X o Tf£«t£ *LT^& 0 

3r-r tf 9 'J -fa-7^lSrX r ##r& CO ^ifjJ^Ccm 2 /sec-volts) £ L"CiB05e 
yzL^y YfrhfthXltz # 'J - £ o " 3 jK 'J - " (i 2 fill 4 tz \±^fi\>i 

P h -TzfrmMfc%m&-rz> tz t> <om%%&k <d -sb-c* & 0 # u * * k, $ 
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JV&^s&v^o af* 'J J? if V^r^ F^flio^T? tPISn fc, ^«5-t« 

^rf fy'J-ii, « X. tfrt#j&*20~ 100^ m-c-g. $ #s40~ 60cm- e N fflffrtt J£43*jW 
~ 30Ofe y ^ # 7 X & o It # >t J£ ^J&^^f S , ttJt l±Sf i L < it 5000 ^ 

3*lTV»4J:^4, S'fr^Vft^SHHKJRI"* i t* s fl Molyneux Water-So 
luble Synthetic Polymers: Properties and Behavior Volumes I and IICCRC 
Press Boca Raton 1982); Davidson Editor Handbook of Water-Soluble Gu 
ms and Resins (McG raw-Hi 11 j New York ? 1980); Franks^ editor^ Water: A Com 
prehensive Treatise (Plenum Press, New York t 1973)^ Q l, < ^.^-^ 
tlX^ft^foW&z/V ^iR^jKU *^-»±, fWRBSftfcv***, N f N- — 
'JT^'J^T^ KH, N-^y 'JT^'JJVT? K§S, *° U * * * l J 

jvt 5 K\ 'f'J tf^;vt: n ij K>#£^-fr 0 ^'J r i? V ;vr 3 KSIcdM^WE^ 
JiiCi^^ LC12 t;i^;v ; ^n|j|Ci^v> LC12 r;v^;v ; ^ r*->fiftC 
i^v^ LC12 r ; t Kn^y^fic^v^ LC12 r;v3r;v#£^fro M$ 
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£ c^flco^ 0 <J (i> ffOdian, Principles of Polymerization, Third 
EditionQohn Wiley, New York 1991) jc left? fLT^&Xi £«fM<r^ «fc o 

SHEETS** ^ &&7fc*f£TK^fifc3*L«>o rott^afefNi**:, flfWLfcB 

i t * *® Co ^*»jJ^^HfflSf^fflJsfc^ £ * *° 

JiSIHO^teJ- <t o TiOST^ - & * o ^ <50®6OM {iMalmsten et al ,M 

acromolecules, 25: 2474-2481(1992); Rob and Smith, European Polmer J., 1 
0: 1005-1010(1974); Vincent et al Surf Colloid Sci., 12: 1-117(1982) ;T 
akahashi et al, Advances in Polymers Science, 46: 1-65(1982)^ fccfefSc, ? fi 

x * o um.it - & <o ?uk -em se <o m k <t> wsj k «t o t s i* s *l 
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V*£v*Mk>"J #3r-Y feT9 T J (UV) 4^ 20cm . l*]S75 A< m > O.lMco 
^'J vOV^'J (pH 8 - 0 ) ; 0.92nM^pt->^-^^-> Kfc l"»M<^p - 

h jv a. ^ ^ (p-TSA) <7>^-H~ mM \ lOkVT K 30<C -eol^fti 

>^*f»^¥^»ft-c*9, <r {it:^oMre&&o £Tf L<f4, 

'Jv-(ilt7>- |^100£^ L^j500ct)3? ^ U*^- FWlH^fc/^ 

A Sequencing Standard^ BTtg-C* 4 o «*#«*SJJ fi2t<Z> J: $ LTfS 

fitirt^f^ : 0.60 g c7?r ^ T J JV7 3 K(^=b#)TM^> ICN , Costa Mesa 
, CA)£l0ml lxTBE 30%*;vAT^ h\ 3- 5M<^m3!fjtt«r?0t^#F» U i*& L ( 
0.2^ m^^Lg) > f LTE^t^c ^S#-j§?g(i, 1^1(7)100%n, N, N'.N 

'-r f7^tf jvxf i/y-yr^ > (Temed) & £ &2 //^iSir^t-^ a * 
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, ft#Miml(:o| (0.02%w:v^APSi3 J; cF0.1%v:v^TEMEDct)#^^^ 

$0t)tiTi^, ^iJx_^Mathies et a"l, ^S#fF 5,091, 652; Mathies et a"l, 

HHHu±j0#^ pct "AIS93/O16O7; Ruiz-Martinez et a~l t Anal. Chem 65: 2851-28 
58C1993)^ Q unfrt><DDNAmFnrjz<D J: ^ 

& : t fcl^fi 5 rrWc^EDTAyjc^CO.S^ "1)^ X V s * )VA 7 5 F ( 6 ^ ">) <E> 

a * -v tr ? v - <d mm t mmm * ttzmm. k a -e 5 # m <?■ * - r £ 6 

'J - tlT , fJi IfT ~? 9 -f K-Mt^fAX CFos 

ten City, CA)^ 270AfH^& & o ^ ^ t; 9 i; - H^Sfcib^fi kZfLh<r>m 
#£f&«T£^#^&##£f:fiJ°rgenson Mehtods, 4: 179-190(1992); Colb 
urn et a~l, Applied Biosystems Research News, issue 1 (1990^); Grossman e 
t a1(J:i2)^£#?> 0 |2| 1 & fc)bK%LLfcW7F#}tt* v fcT 9 T J 

-«^^t|fri61i20S:^-f|SEl&|g-cj6»4 o L^L** s t>, ±i&<*>.fc $ fc, Hfc^S 
*i& fcO^ffi^^l&K-C^ffli"* fc*6^j£l£B<^S# 5 l^-C§ M^LtfHarr 
ison et a~l, Science, 261: 895-897(1993); Pace, ^g^ff 4,908,112; Kambar 
a et a~l, ^gi^^ 5, 192, 412; Seiler et al, Anal. Chem., 65: 1481-1488 (19 
93) ^fcfBftSflT^fco l3fci3V>T\ ^r-r fcf? 'J -f-i-^22(i0i L < »if£ 
$^ 10 ^v^L200cm ( 7)[ig^^^ > &SH$fc ait( 100cm J^T'e^> *> , L^StS 
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Mx. Pol ymicro Technologies (Phoeniz, AZ) fri^X^-^** & 0 ffS L 

(Di-sL~ y-30ii, m k. r aEE 13 «t o T * t: 9 V - f - a - ^^l" 

49**«fC 32 ±^ j± * mm-r & tz #> t * & t t § * 0 & # ^ > 4 °t± 

^Sis J: ^ii^lSfj:!^ J; y=42^ «£ ^TllS $ 0 ft * r -)\< V fft^ 40 
ii&^n,f>f (kV) bSOkV^ ^gy^^fi^lO^^ t 3 0kV(7)m^^$^H-em 

i/^/:fti:W^ 0 S?5fc5**fJ»^)fc*0^fii->^'f A fiZare et al 

^@#fp4,675,300^ j; cjfFolestad et al ,^g#ft 4, 548,498^12^ £ JlTV»4 

X_idf40~90%, f!JxL(f6~8M, eo'J K'/OJ:^, Tfrflgq^ ? * * A 
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##^C$^ M X. fi Sambrook et a~l t Molecular Cloning: A Laboratory Manual, 
Second Edition (Cold Spring Harbor Laboratory, New York, 1989) H^ft^i 

hti&o m^m^mmmtmmm, *->m, mm, *ti\±wm',n\^ 

*>\ M x. (f T E S ( N — h'JX Fn^r^^ - 2-7?yi^>^^ 

BICINE (N, N-tT* ^ AC 

ES (2- [2 -T3 J - 2 -^-^yxf-ji/) -T^y] ? S x jn, y $ 
tz \t if V v )vy >J v y ; |«, Mi ffMK ; is «fc Wtfi^, 3x.lfy ^tt 

, 0.25Mfjflg^ 7M^^ j; u?7.6cr) p H ; f tz |i (11) * * K# 

d^^LT0.089Mh ij 0.089MH^, 0.005M EDTA C ^Mtt-T * >MMr>* 

fAi:f LTlt 0f L < fiP DMA i fc(i*K l J tf~;vi;n y K^^ffifflSfN 

m^fil^«S^^tt)3)c^fi^l^If-e^<^^aTd3^, Zhu et al,^ 
g|>|f fp5,089,lll; Ruiz-Martinez et a~l, Anal, Chem., 65: 2851-2858(1993); 
Williams, Methods, 4: 227-232(1992) j; CF|WI#co##^H $ *LT 
o #F*LO±, ^B^<7)^^g<D|^^tt^^{±^n ^^^><75^@#fF5,126, 
Q21fc J; o T t&j^ $ ti & «t $ tetettm. <Ofrh o # U ^ - £ «, ffl x. 

s cd jijs t± M^5^*f e> m k &m#kw & *) * * k. ¥<d < t> v> <d m ffl 
fcaKU Sr-^fifci-* tzifr<Dif4 yi/7*\tyu v 7s~? y ciotift? *u £*i 
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frmmw<Dtfv^-%tzi*xmv~?-i&fr<QttBi (mw) ^xvmm^x^x 

# < (OM'eM+ClItS i § & > ^Jx.tf Odian Principles of Pol 

ymerization Third Edition (Dohn Wiley, New York ? 1991) , ^ 14 |WJ;fJlcO# 

^itm £ tt-S, jtf u ^ - s fi >h <j - co^£jM w fcfllMH Pi" £ 7t * co ^ 
-co 7 yn^f il^twsifj LffiMi"^ i 

t -cafe S 0 *|S5^««iir;v2I? f ^7 7 #5ecoMWMgG 

- m w<7) ± j: t tz umm \±i- a - f\z.m t m-r * tz \*b i § m-r ^ t wc 

^±^tt)ll^oTfW^f,^o Wx.lf, (IDs) (Mi 

(f^0.01cmc7)##) (7)IV^tt'7'J- (^20cmc7)g$) fcfll^fcifrg-fcli, 38 

ID& <fc C^SOonft-efi, ^lO-lOOO^fEgco^jg-e^jSO-lOOpsi^^ a - ^f*jco)± 

jtf 'J ^ot'l/^t^y F CO «fc 9 i'f Jx-f )i>m ; *° 'J7^'J;V7^ K ; *° 'J ^ 
^ U jvt 5 K ; tf—jvtfntj k> ; tf~jv;j- ^-9- v*j k> ; ^itfig 
^co^§'ffit kd^ y;v*''J -7-, 00 x. #7*** h 9 >co «£ 9 4*^143?^^ A 
; ^ ^-;v-fe;vn-^ js itJ^t: K n 3r JUr ;vn - x co «t 9 fc2M&1£-feJVn~ 

, ^co=t 9 ^^ o, j^-t±iti- 5 %^ 10 % w:v co$eHcomj^-ci'iffl^nso 

-3M&#'J * * K\ tt&tf P CRt f:(±LC RJ8*I4&j3> £ COD N A Hftf 

i(±^T ; ;v270-Kr^^CApplied Biosystems, Inc., Foster City)^^v^^tT 
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*!&KKJ:&DNAffi?!l5**fJ±DNAE^|^*f^n h jWc J: o Til? *li 
— FoyfrWL&'&Ek L, Mx.lfSambrook et al, Molecular 
Cloning: A Laboratory Manual f Second Edition(Cold Spring Harbor Laborato 
ry t New York, 1989); Ausubel et al t Current Protocols in Molecular Biolo 
gy (John Wiley & Sons Media PA) fmffl® £ RTV^ & 0 

Hi L »t frtffc £>&v^ — ^fl^'J 7? ? V*<f- Y<D "^Fy'J-X" ££(4 "9 

^ * U**- K^5^v-$:ilff[;^^ -7 KJ&jfcU C3)-/9^ 

'J 9 --if, tt*. T 7 D N A *° 'J ^ 9 SequenaseC^^jgffn^ 'J ^ 

h7>7,^'J 7/? --tf^fcfflUT, 5^I/tyKf'J*77x - h mrlg#*3 

AlfM-Uffl?)^ Fy'J-X^fiU -iffii/^D N A I^ s -f S^D N 
A|M-«t7y-^77^^ i^CU * LT^C7vl?^DNAiW^ 
D«#$ML* ^ V^-f- K-c^i-a J: ? &c u C4)^^ $ f:J:otDNA|M-Iffl 
£5>$tU ^LTC5)#DNA»f>T-*fflfctS#Lfcfllil^ikJi * KSrllfeT 
Sitt^ 0 iiffffl?^ "7^i/ty KF'J*t,7x- h tfrlE#" og^ 
(4, f^^fyTf; V> h 'J y h (ATP) , f*^ryyfy7f'J* 
xy*.~h (CTP) , ft*y^7yy>f l J*^7x-h (GTP) , & X 

fff ?yyfj*77i-f (ttp) , £fc\t*tifi><r>&Ufo* WAtfT*** 

v--f7^>f'J*7,7x-f (ITP) , 7 - fTfft + y^7/y>MJ* 
Ullfi £ (O^lf (Oft^C «£ *J , flilf Technical Manual for Mode 



(19) mmW- 9-504375 

1 37QArj) NAy~^>f CAppl i ed Biosystems, Inc., Foster City, CA) Q ^iJx_ 

- - ?-Kffi a-ci> ^^e*j->-^r ^©a tr-(^sfcS:if itn-rs <t 9 
(i, iiafii<7)W-e^?^Tv^ j; *>tktfv * 9 (pcr) kx. 

otlftfH, ^ijx.{ilnnis et al (_hfj>) ; Wilson et a~l, Biotechniques, 
Vol. 8 184-189^(1990); Gyllensten, Biotechniques, Vol.7 700-708^ (198 

^Jx_(dfStah1 et al t Nucleic Acids Research Vol.16, 3025-3038^ C198 
8)Hultman et al , Nucleic Acids Research, Vol .17, 4937-4946(1989)^ iz&Tjk £ 

i 

A I BM^ffflt&yt^rf'/^PDMAcoM 
*°<JCN, N-y^f-JV7^'J*7^ K)(pDMA)|i, fix. t^Trossarelli et 
al, D. Polymer Sci., 57: 445-452 (1962) ^ gg^ ? flT V»4 «t 9 , «t£ 

t*fflV»TMS^4o g£ft]*c7)v^ fJV7^ T J JVT 3 K (DMA) , *J**yr 
>\ £ X V/fn - h y ;v ( A I B N) *xA/l/^t-797 

n^p-C^L. 7 ^ ^ > X ^ 1 S t % i i 1 1: 1 L T ^ S 0 Jl-^iiS. 
J££ 55r 4 tf T Ha *& L >fco W t±^«#c7)#^ L T 10& ^ L 25^ 
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Alerting Abstract WO Al 

Novel method of suppressing electro endo-osmotic flow in capillary 
electrophoresis comprises providing a sepn. medium contg. one or more 
uncharged water-soluble silica-adsorbing polymers (I) with, the following 
characteristics: (i) water solubility in a temp, range of 20-50 (deg) C, ; " 
(ii) a concn. in the sepn , medium of 0,001-10% {wt/vol.J; (iii) a mol. wt . 
of 5x103-1x106 da 1 tons; and (iv) an absence of charged gps . in an aq. 
medium of pH 6-9. Also claimed are: (1) a method of suppressing 
wail-anal yte interaction in capillary electrophoresis by providing a sepn. 
medium contg. >= 1 (I); (2) a compsn. for sepgu polynucleotides by- 
capillary electrophoresis comprising a charge-carrying component, a sieving 
component and a surface interaction component consisting of >= 1 (I); and 
the method of sepg. different sized polynucleotides in an uncoated silica 
capillary, comprising: (a) providing an uncoated silica capillary contg. 
one or more (1); (b) loading a sample of the polynucleotides in the 
uncoated silica capillary; and (c) applying an electrical field between the 
first and second ends of the uncoated silica capillary so that the 
different-sized polynucleotides in the sample migrate through the uncoated 
silica capillary. 

uSE - The method enhances the precision of biomolecule sepn. by 
electrophoresis in a capillary by dynamically suppressing electro 
endo-osmotic flow and wall-analyte interactions through the absorption of 
(1) onto the surface of the capillary. Suppression is dynamic in the sense 
that throughout the sepn. process, (I) adsorb and desorb from the surface 
of a capillary in equilibrium with polymer in soln. in the sepn. medium. 
Thus a constant degree of suppression is maintained not only during a sepn. 
run, but also from sepn. run to sepn. run. The sepn. medium, is esp\ useful 
for sequencing DMA. 
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